Mutations of Lysine 47 in cyclodextrin glycosyltransferase from Paenibacillus macerans enhance beta-cyclodextrin specificity.
The nature of amino acid residue 47 shows a clear discrimination between the different groups of cyclodextrin glycosyltransferase (CGTase). The effects of amino acid side chain at position 47 on cyclodextrin product specificity were investigated by replacing Lys47 in the CGTase from Paenibacillus macerans strain JFB05-01 with arginine, histidine, threonine, serine, or leucine. All of the mutations reduced alpha-cyclodextrin-forming activity, whereas significant increases in beta-cyclodextrin-forming activity were achieved. Especially, the mutations of Lys47 into threonine, serine, or leucine converted P. macerans CGTase from alpha-type to beta/alpha-type. As a result, all of the mutants displayed a shift in product specificity toward the production of beta-cyclodextrin. Thus, they were more suitable for the industrial production of beta-cyclodextrin than the wild-type enzyme. The enhancement of beta-cyclodextrin specificity might be due to weakening or removal of hydrogen-bonding interactions between the side chain of residue 47 and the bent intermediate specific for alpha-cyclodextrin formation.